Guidelines for cervical cancer screening have evolved rapidly over the last several years, with a trend toward longer intervals between screenings and an increasing number of screening options, such as Pap/HPV co-testing and HPV testing as a primary screening. However, gynecological recommendations often do not include clinical considerations specific to patients on the female-to-male (FTM) spectrum. Both patients and providers may not accurately assess risk for HPV and other sexually transmitted infections, understand barriers to care, or be aware of recommendations for cervical cancer screening and other appropriate sexual and reproductive health services for this patient population. We review the evidence and provide guidance on minimizing emotional discomfort before, during, and after a pelvic exam, minimizing physical discomfort during the exam, and making adaptations to account for testosterone-induced anatomical changes common among FTM patients.
INTRODUCTION
Previous publications have addressed performing "challenging pelvic exams"; 1 however, little information has addressed how to improve pelvic examinations and cervical cancer screening for patients on the female-to-male (FTM) spectrum (Table 1) , and providers lack knowledge of the psychosocial, physiological, and clinical concerns unique to this group. 2 In a recent survey, only 29 % of obstetrician-gynecologists felt comfortable caring for patients on the FTM spectrum, and 11 % were unwilling to perform routine Pap tests on FTM patients. 2 Advances in screening for cervical cancer [3] [4] [5] have reduced the frequency with which routine pelvic examinations are recommended for asymptomatic non-pregnant patients with female reproductive organs. 6 Nevertheless, periodic pelvic examinations are indicated for cervical cancer screening [3] [4] [5] in eligible transgender and cisgender patients regardless of symptoms, and are important in evaluating gynecological complaints.
In an effort to close these gaps, we present recommendations to guide cervical cancer screening for FTM patients based on a review of the literature and qualitative interviews with patients and clinicians experienced in providing care to this population. 7, 8 We conducted 32 one-on-one, in-depth interviews and an online survey (n=86) with individuals on the FTM spectrum as well as three focus groups with 17 primary care physicians, gynecologists, physician assistants, and nurse practitioners. All study procedures were approved by the Fenway Health Institutional Review Board. We begin our discussion with two illustrative clinical examples; throughout the text, we also include representative quotes and corresponding gender identities and ages of some of the patients we interviewed in order to convey their lived experiences.
CLINICAL EXAMPLES
"A" is a 22-year old patient who self-identifies as genderqueer and is relatively new to your practice. "A" has had sexual experiences only with partners whose assigned sex at birth was female, and has not engaged in any activities that involve penetration of their frontal pelvic opening. At "A's" last visit 2 weeks ago, they had their first Pap test. "A" does not experience strong dysphoria with their body and did not find the Pap experience to be emotionally difficult, but did experience extreme physical pain during the procedure. You just heard back from the lab that "A's" cytology sample is inadequate for interpretation. Given "A's" age, sexual history, and the pain they suffered during the Pap procedure, you wonder if you should just wait until next year before recommending retesting.
"B" is a 64-year-old patient who identifies as a trans man. "B" has been your patient for 20 years, but only transitioned a year ago. Before then, he identified as a woman. "B" has had many Pap tests in the past without experiencing distress; this will be his first since starting hormones. He notices genital changes he attributes to testosterone, and now feels anxious about having another pelvic exam. He asks, "Why do I have to do this now that I am a man?" and says his insurance no longer covers the procedure since he changed his gender marker to male. He seems upset, and you learn that he overheard two patients in the waiting room whispering about whether he was a man or a woman, and then the receptionist called him back by his birth name. Today's Pap would likely be his last before he ages out of screening, but he has a remote history of lowgrade squamous epithelial lesion with a negative colposcopy.
In each scenario, the patient is struggling with a number of barriers to screening, including physical discomfort, emotional and gender dysphoria-related discomfort, difficulties with insurance, a higher prevalence of inadequate tests among FTM patients, and/or feeling disrespected by others within the context of the medical visit. Challenges for the clinician include understanding the benefits and drawbacks to screening for an individual patient, and developing the skills to help the patient overcome these barriers and conduct the exam in a sensitive and technically proficient manner. These challenges highlight the need for specific clinical guidelines on how to accurately assess risk, prevent and/or minimize barriers, and promote regular screening among patients on the FTM spectrum.
OVERVIEW OF KEY CLINICAL CONCERNS
"There's so many different ways that the trans experience can vary, and so many ways in which our relationships with our bodies can vary. We're all individuals. We have our own journey with our gender identity and with our bodies, and we don't all have the same story." (Trans male, age 49) Individuals on the FTM spectrum are diverse in their gender identities and expressions. While not all such individuals desire cross-gender hormone therapy and/or surgery, these interventions are effective in alleviating gender dysphoria and are medically necessary for many. 9, 10 Common effects of testosterone include deepening voice, facial hair, redistribution of fat, and clitoral growth. "Top" surgery is the most common genderaffirming surgical procedure, and may include removal of the breast tissue and/or chest reconstruction. Some FTM patients may undergo either total or supracervical hysterectomy, usually without oophorectomy; patients do not always know which anatomical structures were removed during surgical procedures. [11] [12] [13] [14] [15] Some FTM patients choose to have "lower" genital reconstructive surgery (e.g., metoidioplasty, phalloplasty); however, most do not. 14, 16, 17 Both patients and providers in our interviews expressed misperceptions about HPV and cervical cancer risks (Table 2 ). FTM patients are at risk for sexually transmitted infections (STIs), including HPV, due to retention of the uterine cervix 18 and sexual exposure 15, 19, 20 in the majority of people in this population. Professional guidelines for routine cervical cancer and STI screenings in this population are identical to those recommended for cisgender women. 21 Many FTM patients face barriers to receiving needed services due to a combination of factors, including stigma and discrimination, 22, 23 lack of insurance and access to genderaffirmative health care, 24, 25 patient and health care provider misperceptions pertaining to HPV and cervical cancer risk (Table 2) , and apprehension about undergoing intrusive procedures such as pelvic examinations, 10 leading to decreased rates of cervical cancer screening compared to cisgender women. 26 In addition, due partially to the atrophying effect of testosterone on the cervical epithelium, cervical cytology specimens are approximately ten times as likely to be unsatisfactory among patients on the FTM spectrum as among cisgender women. 27 Consideration of psychosocial history is crucial when providing clinical care to FTM patients, many of whom have had negative experiences accessing health care. 24, 28 A gender minority stress model has been applied in order to understand the gender-related stressors faced by FTM people. 29, 30 Social stressors such as experiences of discrimination in the health care system (enacted stigma) lead to the expectation of negative experiences in health care (anticipated stigma). Expectations of poor care may delay routine preventive care such as cervical cancer screening.
Providers should be aware of the possibility of prior trauma among patients on the FTM spectrum, while remaining mindful that many develop resilience and healthy coping behaviors. This diversity of lived and health care experiences of FTM individuals underscores the need to treat each patient as an individual and to avoid assumptions. Maintaining a similar awareness of the diversity of sexual identity and sexual behavior among FTM patients reminds providers to ask openended questions about the gender of sex partners and sexual behaviors when taking a sexual history, to tailor contraception and safer-sex counseling accordingly, and to screen for cervical cancer according to protocols in all patients who retain a cervix (Table 2) . It is imperative that cross-gender hormone therapy not be withheld or postponed because a patient on the FTM spectrum is not up to date with a Pap, just as one would not withhold needed services from a cisgender woman in this situation.
31 Table 1 Expanded definition of the term "female-to-male (FTM) spectrum"
"Female-to-male (FTM) spectrum" is a transgender umbrella term that refers to individuals assigned a female sex at birth whose gender identity or expression lies on a diverse spectrum of masculinity. Individuals may identify as men, transgender men, trans masculine, male, or another gender-nonconforming identity (e.g., genderqueer). In contradistinction, the term "cisgender women" refers to individuals assigned a female sex at birth who identify as women.
RECOMMENDATIONS FOR PROVIDERS ON HOW TO CONDUCT THE PELVIC EXAM
"It's very hard as a patient to give feedback to a doctor. Doctors are the boss…It is very hard for people to say to a doctor "Hey wait, this isn't how you should be doing this, this isn't comfortable for me." I think sometimes it's very hard for doctors to accept that too. And it's even harder when it's something that you're desperately uncomfortable with." (Male, age 27)
Given the inherent power dynamics between health care providers and patients, 32 any encounter in which the locus of control is successfully shared provides an opportunity to develop resilience. 33 Pre-existing trauma and discomfort induced when revealing natal genitalia discordant with gender identity may render the pelvic examination particularly challenging for FTM patients. Providers should therefore be attuned to the patient's needs, communicate respectfully, and ensure that each individual's sense of dignity, agency, and control is maintained.
Before the Visit "Are they trans-friendly and knowledgeable? Will I get weird looks?… It's uncomfortable for me as someone who does not identify as female to schedule an appointment that's typically seen to be a women's health issue." (Genderqueer, age 49) Improving access to care begins before a transgender patient enters the office. Institutions can signal acceptance by participating in metrics such as the Healthcare Equality Index 34 , posting inclusive nondiscrimination policies online, and indicating provider expertise in transgender health via the World Professional Association for Transgender Health (WPATH), Gay and Lesbian Medical Association (GLMA), or local institutional provider directories. The capacity of the electronic health record to document gender identity should be analyzed and updated, and registration and appointment scheduling procedures revised to include questions inclusive of all gender identities. [35] [36] [37] Staff members who answer the phone should be trained to make no assumptions about gender identity from the timbre of a person's voice, the gender marker on their medical record, or their legal name.
On Arrival at the Office "It being an OB/GYN office, I was pretty much the only male sitting there…People think, why is he here?…I don't want to be outed. I don't want to be sitting there looked at like, "Who is this person?'"(Male, age 53) Patients who were interviewed described a variety of problems upon arrival at the office, related to staff insensitivity and waiting in a room full of cisgender women as a masculinepresenting individual. This effect is magnified if the patient's (still female-gendered) legal name is used in the waiting room and people express confusion when the (masculinepresenting) patient responds.
Office staff should be trained to expect patients with a wide variety of gender presentations, and to make no assumptions about any patient's gender identity based on appearance. Name and pronoun errors can be avoided by teaching reception staff to ask patients about their preferences at check-in ("What name and pronouns would you like us to use when addressing you or calling you into the exam room?"), and medical assistants and nursing staff can implement a systematic, non-gendered office procedure for summoning patients, such as using a patient's preferred name rather than an honorific plus their legal name (e.g., "John" or "Doe" rather than The formation of a trusting relationship between a provider and patient on the FTM spectrum requires sensitivity and respect. Providers should re-query each new patient regarding preferred name and pronouns, and use the patient's choices throughout the encounter. Since some FTM patients may be uncomfortable with the use of gendered terminology during the history or examination, it is important to ask what anatomical terms they prefer. In addition, words with violent and/or sexual connotations should be avoided (Tables 3 and 4) .
Prompt recognition of and apology for any communication breaches are paramount.
Many patients reported that the Pap test triggers gender dysphoria, due to traditional views of the procedure as part of a "woman's wellness visit" and having another person view body parts discordant with the patient's gender identity. When discussing reasons for screening, providers should emphasize the ubiquity of HPV infection and offer gender-neutral explanations by explaining that infection of any mucosal surface-throat, genitals, and anus-can cause cancer. Moreover, the Pap test should be presented as a non-gendered cancer screening procedure rather than a screen for cancer of female reproductive organs.
New patients should be offered a review of what to expect during the procedure, to the extent preferred by each individual. Useful questions include: "Have you had a pelvic examination/Pap test before?" "Would you like me to explain the details of the procedure?" "How have your past experiences gone?" "Is there anything that would make you more comfortable?" The provider can then provide tailored information about the exam, ascertain patient preferences regarding provider gender and chaperone, and review options that may facilitate emotional and physical comfort (Table 5) . Several patients preferred to have a partner or friend with them during the exam, and viewed a chaperone from the health care practice as a voyeur. Individual preferences should be respected whenever possible.
Several patients and providers suggested benzodiazepines or even conscious sedation for patients with severe anxiety. While use of sedative-hypnotics can be helpful, this practice requires careful consideration when patients have a trauma history, as these agents increase the likelihood of dissociation, may reduce a patient's sense of control, and can interfere with the memory of what actually transpires during an exam, thereby potentially re-traumatizing the patient. 1, 44 Therefore, although antianxiety medication may be an important tool for some patients in overcoming barriers to being examined, informed consent should be obtained before using Since minor bleeding is common after cytology sampling, but can be an unpleasant reminder of menstruation or prior trauma for some patients, mention and normalize this possibility using non-gendered language (Table 3 ). In addition, because FTM patients are more likely to have unsatisfactory Pap results, 27 yet more likely to delay returning for repeated testing, 26 providers should prepare patients for the possible need to repeat a Pap and follow official guidelines that recommend retesting within 2-4 months of an initial inadequate test.
During all of these discussions about the pelvic exam, providers should consistently emphasize that the locus of control will reside with the patient-that is, it will be up to the patient to decide if and when to undergo the procedure and whether or not to continue or halt the exam. In order to ensure that the pelvic exam is stopped immediately if necessary, providers and patients should agree in advance how this decision will be communicated. Performance of the Speculum Exam and Cervical Sampling "Ask people if they want to insert the speculums themselves, give them agency and control over what's happening. Ask them whether they would prefer to be distracted or whether they'd prefer that you get it done with minimum fuss. Allow for the fact that everyone's emotional, interpersonal needs are different and try and work with that." (Male, age 34)
Once a patient chooses to proceed, it is important to continue to use non-gendered language while conducting the exam (Table 3 ) and to use the anatomical terminology that the patient has indicated they prefer. Refrain from making comments about physical or genital changes (e.g., appearance of the chest after "top" surgery or clitoral enlargement) observed during the exam. These comments can make the patient feel that their body is viewed as aberrant or an object of curiosity. Whatever options a patient requests in order to maintain a sense of control should be followed during the exam; these include undressing only from the waist down, dispensing with stirrups and/or the dorsal lithotomy position, and patient self-insertion of the speculum or permitting insertion by a partner or trusted friend 1 (Table 5 ). In addition to causing cervical epithelial atrophy, 26 testosterone treatment can induce vaginal epithelial atrophy 45 that may make passage of a speculum uncomfortable. Strategies to mitigate discomfort include the use of a pediatric or long, narrow speculum, application of a small amount of lubricant to the speculum, and application of topical lidocaine to the vaginal introitus 1 (Table 5) . Noncarbomer-containing, water-based lubricant does not affect the adequacy of liquid-based cytology specimens or ascertainment of gonorrhea and chlamydia infection. [46] [47] [48] [49] Provider-suggested techniques to optimize cervical sampling included swabbing a wide circumference of the cervix and using multiple sampling tools. Such purposeful sampling must be balanced by close attention to patient comfort during the procedure. Several providers suggested that application of low-dose vaginal estrogen for five nights prior to the exam might reduce cervical atrophy among FTM patients receiving testosterone, as this strategy has been found to improve specimen adequacy among postmenopausal cisgender patients. 45 Some patients on the FTM spectrum may be averse to the idea of increasing the amount of estrogen in their bodies even in the short term. Providers therefore may wish to reserve discussion of vaginal estrogen for patients for whom they previously have been unable to obtain an adequate sample. Testosterone use should be documented on the cytology requisition, as diligent cytological interpretation has been shown to improve diagnostic accuracy among patients with atrophic cervicovaginal specimens. 50 Almost all FTM patients interviewed expressed a strong preference for primary HPV screening via vaginal swab as opposed to screening involving a speculum exam and Pap test. Data detailing performance characteristics of primary HPV screening among patients on the FTM spectrum are needed in order to establish the effectiveness and safety of this approach. Moreover, the accuracy of HPV testing on patient-collected versus provider-collected samples has yet to be established; 51 it is currently recommended that primary HPV testing be accomplished via cervical sampling during a speculum exam. 52 However, for FTM patients who decline a speculum exam, a vaginal swab for HPV may represent an acceptable screening alternative. Both cytology and HPV testing miss some cancer cases, 53 and most cervical cancer occurs in individuals who have not recently been tested; therefore, screening strategies should focus on increasing population coverage and minimizing loss to follow-up.
There is no evidence to support performance of routine pelvic examinations in asymptomatic nonpregnant cisgender women for reasons other than periodic cervical cancer screening; 6 these guidelines should also be followed for patients on the FTM spectrum.
After the Exam
"I was surprised and alarmed when I got a bill… Maybe do that stage of the research ahead of time so that you can give an informed answer of whether or not [the exam will be covered]. Or at least know how to help the patient navigate the insurance." (Male, age 27)
The manner in which the pelvic exam encounter is concluded is just as important as how it is introduced. Alert patients to the possibility of cervical bleeding, and offer absorbent products using non-gendered language (Table 3) . Permit patients to dress before conversing about findings to help maintain dignity and control, and begin with positive statements such as "I'm glad we were able to complete the exam today" and "This screening was important for your health." Providers should help patients with a history of trauma or who appear distressed during the exam to develop a self-care plan to follow after leaving the office.
The positive experience of a successful exam for patients can be eclipsed by the subsequent receipt of results using the wrong name or inappropriate-gendered language; therefore, provider attention to consistency across all forms of communication is paramount. Similarly, the screening experience may be complicated by denial of insurance coverage for Pap or HPV tests among FTM patients if they have a male gender marker; therefore, providers should be prepared to advocate for coverage.
CONCLUSIONS
In summary, patients on the FTM spectrum are at risk for HPV and other STIs, and face unique barriers to adequate cervical cancer screening and other medically necessary sexual and reproductive health services. When indicated, providers and other health care personnel can take steps to facilitate comfortable, safe, and technically successful pelvic examinations for FTM patients. Key communication recommendations include asking and using each patient's preferred name, pronouns, and anatomical terms; taking an adequate sexual history and providing relevant sexual health counseling; describing cervical cancer screening as a non-gendered cancer screening procedure; explaining the mechanics of speculum examination/Pap testing to the extent preferred by each individual; and reviewing and utilizing methods elected by the patient to minimize emotional and physical discomfort and maintain their locus of control throughout the encounter.
